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4 iimMMmx-$)^o ttz. 10 1-1 ami^. 101-2 (istts. 101- 
3 imitm.mmr\ 101-3 Atim-'<Dmi\:m^m. 1 0 1 - 3 b imr.<Dm 
itmmm$>^o znhumm 1 0 1 <7)^^^;^r** <o . Kum 101-2 

[0 0 8 4] 

101-1) 

la^WLTv^T^ ctv^o ^mmmxm^i 01-1 ^v^^i 0 1 - ifjj 

t:;^f->VX, 4 ^ V^cDpSm^'k^i-^U^ii&i^l 0 1-1 <Dm^t L 
[0 0 8 5] 

(mm 10 1-2) 

Kmmi 0 i-2{i. mmtLx<D'i^mt. mmLfz^^KmLx^mi^m i 
0 2xnmm^^:^umt^m'r^o ^(Dm^tLxii. ak cu. Ag. a 

u, CuMg. A 1 S i ^C:Mib(7)'^#^$filtCfflv^^i t;i»^-ei-2)o i/i^lt 

gioi-2^Ni. cr. T i ^^t'<Dm^^mt(Dmmm^tir^:iti,u'i-m 

izm^^^Zti^^X^^o *#1 0 1-1 tKMm 1 0 1 - 2<7)^*tt^J: I9|fi]± 

^^^mm^mwx^^o BLMmi o i-2(Dfmii'^tLx{t. mm. ^^^^y 
mfx. mm(^-nmiim^x^^o i^^mi o i-2(i. ^(r>mm\z^m^ 

^-f^z-t-hmt Lv^o -etitCct ^Km±(o^mi^m i o 2i*i-e(7)^i^ft^#{s- 
m.^m%^miK^^^^ti3^x^^o 

[0 0 8 6] 

(^'fb^l&M 10 1-3) 

mfbl&l&M 1 0 1 - 3 (i. XmitRXfK%-^it<Dn.Km^i%iKL. ^m^M 1 0 
2 l*lT'<^7fclf&ft*#(i"i-^^»J^^-r^o ^/c. 10 1-2 (Ojtmii^'^mW 
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^-v: 28/ 



1 0 2(7)t*>'.i^-;v^<;o^p,itcj;;6v3- h*E5jji-r'&t5:sij^*-r'So m^m^ 

Ml 0 1 - 3 (i. -^(Dmrnizam'S:^ LX\^^:h Z t-/}^mi Lv^o 
[0 0 8 7] 

EP-^. -^(DJf^mi. Si. 112 <7)|§0^ci3V^T(i. ^Mtcll 1 (7)Mi:^2 <7)M 
1 <7) ft j^T'^i- ^ «^ ^ ^-t S i£hfl575^ ^ ^ ^ ^ It^^ L . ^fll^tf:*^'^ 

[0 0 8 81 

"^^BtLfzt^K^ A^15° 5.oi^A/B^0. b (Dm^.^mtz'Tmi^'h^ 
[0 0 8 9] 

[0 0 9 0] 

mm^ty. mr^^ ^y^^A.fz:^mwLim^^^<DmftL\^^o mm^^y. m 

^^^y(Dmmii. 0. 0 0 2-2. Omo 1 / 1 <7)|EHiC*^(7)>6^'at L<> 
0. 0 1-1. Omo 1 1 <7)|gHtz^^<7);6s'J: L<> 0. 1-0. 5m 

o \ X \ mu.m^z^^(D^^-^ hKmt L^^o mm^^y. m'^^ ^y(DmmmtL 
Lxum'mm-r^ i><Dxii^j:<. myj<D4 ^ y<DmmMx$>^mmwr^xi> jii 
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^-v: 29/ 



[0 0 9 11 

^hKUl-t L< tiS - 1 0 0 g/ r;6^^$ft Lv^ltfflt Lxm^fhti. -r'^T. h U 
XT^^-^lcti. 0. 0 1~10g/U ^hiZtti-tL<ii. 0. 0 2 5~lg/ 

[0 0 9 21 

s p^rE}^m.m^m-r^^m<Dmmi<zfj)]^yi-:^i^)vm'^^^^Lfz^mi3 

0. 5-5 0 O;umo 1/ 1 ^-r-S^liW^ L<. 10~300/zmol/l 

'-K > -y^^-e o ;i' ^ v u - h r - :t > i^<7) -^tt-^T) ^ ^-r ^ <7) 

[0 0 9 31 

mMmzx^mcmMkm 101-3 ^w^-t^^^^\z\t^ m%i.(r)i^mm.mzm. 

'fbSI&Ml 0 1 - 3 =^it«-r^^^l 0 1-1 ^I^^IIL. 
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^-v: 30/ 



L < ti 0 . 1 ~ 1 0 0 m A/ c m2, l,z^t L < (i 1 ~ 3 0 m A/ c m2, ft 
iiH{i4-2 0mA/'cm2^-'^tfibtL^o 
[0 0 9 4] 

«*f-^^ffl»/^T^'ft:3&l&Ml 0 l-3^ff^^-r^^^ll(i> 7Kv#?S4'<7)F^m^ 

> ±.^Lfzmmm<^^^^zm^. »^i 0 1 - 1 <^*t®. ^st^t^t, mm 1 0 

1 - 2 <7);tlS. RMiS 101-2 <7)*t®. 101-2 (D^Mfim^J: t(D%^ 

<bMl&m 10 1-3 AJtt'^=:<7)^fbffii&ii 1 0 1 - 3 b ^yX^f-ft^J^^om^fb 

iKDmitm^m 1 0 1 - 3B<DmmwmiMm^^^fho 

10 0 9 5] 
[0 0 9 6] 
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^-v: 31/ 



, m 2 (Dmi^^-mitm i (r>mmmm<r> 2 i^i^i±-^mt tv^o ^2 (DUWimm^ x 

[0 0 9 7] 

tfz. m^m'p<7)mm-(tymmAtmm^t> (N03-) mmB(DmmK 
2 A>Bx-$>:hzt:^K mm<Dmitm^m:^mhn^fzt6i>ztti-tL\^^o 't<7)mm 

fz^ mimmjm<7)M^mm^m±^^j;i^ tLfzm^iz. mitmm<7)m^^mm 

(fiJx.{i\ T-'^^^h'j^) tict^&^-^fiKWPSU^. fig±i;'c^. Dn aft ^^:''c7) 
[0 0 9 8] 

^rStcioT^-^om'fbffil&Mi 0 1 -3 A^ffMi-^^f^fi. 

mit^r^mi 0 1 -3 Aif^^m-r^m^i<zi±, if7.<7)m.mtLxaAr . Ne. 
Kr. xe. Hg. 02^^ t'^^mfhfi. mMn. mwKD^^ ^ tm%mmi<z X 

-oxm^^^:^^. m^l£jtZm^m<7)^m-^^^2 O »; y h)l^<Dm^. l c mS/m i n 
(normal) /i'^'blOOc m^/m in (normal) 71)^1?$ Lv^o t fz 
^MB#<7)i^BE{i 1 OmP a 1 0 P a Lv^o lSAm:^J(i, h 
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^-v: 32/ 



[0 0 9 9] 

(mm. 10 1) 

i^j.±(Dyjm^zx 0. *#^i 0 1 - i±iZ']i^mizBcx. Kmm 101-2. m 
itM^m 101-3 ^mm Lxmm. 1 0 1 ^m^-t^bo ttz^ *^o^«<b^# 

lO 1 0 0] 

{^mvfm 10 2) 

WVtfzkt^^uyyW.l-h^'^^^fi^o -eo^Tt Lv^^^^-MfiO. 1-4 OJ© 

0. 2 e ViiJlT<7)^07{)^^$?i L< . 0. 1 e vmT(7)^<7):6^^ftiI-e^^o S fcJrt 
WKt LTfi 1 0 0 n c mJ':JLT7{>^'$? ^ L < . 1 H c m)i\m}^m.^Xh^o 
[0101] 

7>^-y^-t;w (p i n^^^mtm-r^it^mtimi') (nm^k. itxmmz)& 

v^p i n^^O i 10 2-2 (i/s-> K4^> y < . itv^p i 

0 2-2nux^t^(r>mM-i5\p\<r>^'is'X. J) ^ pm^m^m i o 2 -3^0 

0 2 - 3 ^ L < (i nM^2i^e 10 2-1) (iTfcn^JlXO^^^ v>|gHBg14co#S'»^;e>- 

. tfz{t^^y Y^^ yf(Dn:.\^^^mWi3^MLX^^^o 

[0 10 2] 

p i nm^"^ 2m%mLtz7.9 y ^ ^)V<Dmt\^X{t^ i Mv"; 
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wm) ttj:hi,<r)i}^mfhP,ho im^miifmtLxitit (6 3 0 nm) (Dmx 

(a) 7!>^'5.0 0 0 c m-U:i.±. V-^-v^^W-^- (AMI. 5. 10 
OmW/cm2) J: ^ Wli:Pt^BSM<b<7)7tfE«Jt p) Ox 1 Q-^S 
/cmJ^:J>±. flffsigjg (<y d) 0 X 1 0-6s/cmJiJlT> Y^ii- 
Y-hVy V :f.y -J Y (CPM) liJ: ^ v-t&^'S 5 m e VJ^iTT-* 

[0 10 3] 

(iji^^g 1 0 2 <7)ffM:^-/i) 

[0 10 4] 

[0 10 5] 

J: o Tiif^ Loo, jt«mi*i ^m^<ommK.ti tci^^-r o 

[0 10 6] 

*1Ri 0 1 ^^-9 ~i,zx^xf)x^<7yi^mzm'&irho 
[0 10 7] 
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^->^: 34/ 



[0 10 81 

frs 1 0 2 ^M-r^o 

[0 10 91 

^mi$^m 1 0 2 Off^gg^f^i: LT(i. it«Ml*I<7)*^?^Jt{i 1 0 0 ~ 4 5 0 r 
^ f±t}lt5 OmPa-l 500Pa. 0 . 0 0 1- lW/cm3 

[0 1 1 01 

^mi^m 1 0 2<7)ffMtCiiL7t;^#*'J^t tT(±. S i H4. S i2H6^ S i 

^m^Kii^i^K. G e H4^C H4'^ fcT) j: -9 G e Lfz-^MtL 0 

rmmm.\Hi<zmx-t^^t^mt lv^^ ^m-^^^tLxn^ h2^h e ^^t-w 

f^^x t LTv^>!]PLr^> ii/^o ^r^^m 1 0 2 ^ pM«<!:1-'S)7t:i6<:0 K-/^°> h 
#7.^ LT(iB2H6. BF3#7&^^fflv^ibn^o t/i. 1 0 2 =^ n 

-T'SfciexT) K-^N°> LTti. PH3. PF3^76^fflv^ibtL-5>o IS^ffi<^^ 

[0 1 1 11 

mmmmm 103) 

^mi^m 1 0 2 (Dmmm^j:^Mmmi>zis\.^x-^i^Mmm^^-t^ :itt. ^m, 

t^m^^^^^o L < {± 5 5 0 nmmo^f^mmm:^^8 0%JiJl± 
> J:^^?SL<(±85 %l^X±.Xhh >r 1 7!»^^M^ H/^itB^««^ 1 0 3 L 
T(i. ITO. ZnO. I n203^^*fimfflv>-i> ^ ^7&-'T-i -Bo -^OffM:^?* 
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[0 112] 

(mrnrnn 10 4) 

[0 113] 
[0 114] 

mmm] 

um-t h i)K - tL ^ ouMf 0 it^^m CO rt # =^ >^ ^ ^ i^i^-r ^ ^ -c ti ^ v 

[0 115] 

{mmm 1 - 1 , it^^aj 1 - 1 ) 

i-f\ v;-r>l^>!^ (SUS430-BA) i 0 1-1 (ipi 

4 0cm. S$ 2 0 Om. 1?$ 0. 12 5 mm) ^+^HMJ3&. ?5fe?i-L. 11 3 <50 
itllMff^fiK^fi3 0 1 ^fflV^T. A^i)^h^£hUMmi Q 1-2. ZnOii^hts: 

hm-'<Dm.if&^m 1 0 1 - 3 A. znOi)^h^j:^m~(omtm.^m 101-3 

[0 116] 

m^^j^mmmx^^ho iii3t;^-tii«MfM^S3 0 iti. m^^Lm^^ 0 

2. ^^^f^3 11-313. m^M^^^3 0 3 h ^iO^LT^-^f 

^:ib\,zx.^xmm.^fix\^^ho ^(^mmm^^mmw^ 0 itc(i. m^'j&mM^ 

mmt:M^^X^:^(D&i$.l 0 1 - 1 ;55'-b-7 h ^tL^o 1 0 1 - 1 fi. 
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^^ta L^lff3 0 2 ^§151*9^113 0 3 T' 

[0 1171 

#K^#§?3 1 1-313 tCfi. ^-'^•y h^^^:^ V- KmS3 4 1 - 3 4 3 <h 
LTlSg$tL-ri3 J9 ^ W-WimmS 5 1 ~3 5 3 y- Km^3 4 1 ~3 4 3 

mu-t^^tizj^'^x. m^i 0 1 - i±K^mm 101-2. (T)^^!:^!^ 

® 1 0 1 -3 A^rffMi-'&^.b^^^^-ei^^&ctd H^oTv>Ji,o tfz^M^m^S 1 
1-313 ^;^"X^#Ai-'2>/ii60:^'y!.2gAl=3 31-3 3 3:^^ 

M^tL-ru^^o tfj. ^K^#§?3 11-31 3ti(i> ^#.hS5!:«^fBl^<7)^l!fe 

-r^^tlZX-^X^M^m^S 11-3 1 3■eff^J^K^tL^itffiM<7)^/?^PS-r 
[0 1 181 

t-rm^l 0 1-1 ^ift«M?F^^^e3 O l H^«L. Jt«m5FM^S3 0 1 
[0 119] 

•^t^> K2^#P^^*f^i!)$-«i-oo, :*'>^#AW3 3 1 -3 3 2ij-h7.;'^ y 9 if 

7.^^^\^fzo z(D^m:^%'m\%.'^<om%mti-^m'^\^x^ #k^#^3 1 1 

-3 1 3l*l<7)EE;^^p;f^Oi±;0t;P^L/Co ff^^^f^^fi^l tc^i-iiJ9'e^)^o 
[0 12 01 
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M^^^ 311 




Ar • 50cm /m in (normal) 




450 C 




0. 4Pa 




2. OKW 


312 




Ar • bOcm /mLn normal^ 








U. 4ra 




3. OKW 






Ar : SOcmVrain (normal) 




300"C 




0. 4Pa 




3. OKW 



[0 1 2 1 1 

11-31 3iH(Ds.ti-^^'i^^Lfzt:i^x\ mnmLm^3 o 2 
■A^hm^^^m^s 0 3<DyjmK^ 0 1 -KD^m^mt^vtzo *^i 0 

1 - 1 -^^m^^wh. ^K^#ti3 11-31 3^(Dmm^yy°\^~9- 

"kYf-m^^. *^l 0 I - I (DjmM(D'i^mK ^1 i;^1-ffitc^^J:^ 
Ltzo iJ V ~ YmM3 A ^Jg9 9. 9 9^W%(Dmi(0 9 -Y y Y 

*V-Km^3 4 2. 3 4 3 tC(i^Jg9 9. 9 9 MM%O^'fbM$&«0 ^ 
y V ^\^m L. y- Km^3 4 1 - 3 4 3 1 ^MJl^^^X 
LT. »#1 0 1 - l±tcK^#^3 1 l-rsm^^^K^m 10 1-2 (i¥$8 
0 0 n m) ^it^ L> 3 12. 313 'e^-om'fbMI&e 1 0 1 - 3 A 

iW-^ 3 0 0 nm) ^UmLfZo 
[0 12 2] 

^^n. ^zio^<l:»^;i 1 0 1 - 3 B 6 t;^-rit«lM?f^^^S 6 O l 

[0 12 31 

miE6^^if®lll-e^)^o HI 6 tc^i-ii«MffM^S 6 0 Itcti, i^i^tBLn-^ 
-6 0 2. ffM#^6 1 1. 7K?5fe^^6 1 3. ^'J^#^6 1 5. ^#^i9n-9 
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^-v: 38/ 



^^<DEMm(7y'^^^fzmW 1 0 1 - 1 7&5^-t 7 h ^tt^o ^i^tO^'ft: 1 0 1 - 1 (i 
> 7i«?mLn-9-6 0 2 Icf^M^tLfj^-J^'tf >55^^#itb$^n. ^§^f)n-^ 
-6 0 3-r:m<7)^'\^y{zm^^hfi^o 
[0 12 41 

ffM#lff6 1 1 l*IC(iffi^O*tfp]K;^6 2 1 t&^'Ux. tLT*3 > ^O^^fpjm^ 

6 2 ii±yfm7r^<^n^mifiRv'mm6 3 1 t^^g^^ttTv^^o t/c^iii^<7)i^>- 

6 1 SomP^JT-ti^TKv^^-e 1 4 iCct J9M7K^^^rtf=^v>, fg'J^#^6 1 
5-e(±, mnm.^~^~6 1 6 ^fflv^T^^Kl 0 1 0^®^|£j^-ei^ J; 9 

[0 12 51 

fM#^6 1 ii^(D7Kmm^. m.^^t>mmo. imo i/k ph=5. 

0. yKmmu&s mmtmrnmiz^tLi-m^rLm'^ s. 0mA/cm2, 

40/.mo iifes#j-^ 1 0 2 Rzfm-<7)mimmm i 

0 1 - 3 A^^-t^*#:i 0 1 - KDmm^mtt^L^ mr.(Dmimi^m i o i - 

3B ()¥$2. 7^m) OfM^^T^o/zo ##^I9 D-^- 6 0 3 i;^§^^> 
tT./c«l 0 1 K^4^'>m^^$tL/z:^l21^<7)^j^#^tc^;K^AtL. 1 
0 KP aCOM^^H^cf'T'^ffl^yaj^^ 2 5 0 "CT' 5 Btr^^;^$-ii:. mUl 0 1 

^r^^i^-^fc immmi-iA) o 

[0 12 61 

ffML/^ft^i 0 KDmm^xm^. m^j-mtimmm. (afm) =^ffiv>TiimL 

. 117 (a) tl^-ti^i;, ^'fblEI&M^Sl*I^-9->7''J LTt: 
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[0 12 7] 

1 0 2 - 1 A. ^^affl^^tr i 1 0 2 - 2 A. ^Sa^affl^^tf p 

m^mm 1 0 2-3 A^^^=5roTv^^o 
[0 12 8] 

1114 (i. ^mmtfm^^mm-r^mmmf^^i^mw<D-'m^^^-rm^m^j:mMm 

■eab^o 1114 H^1-Jt«m?^^^S2 0 lit. ^^i9tBL#fl2 0 2. 
fflK^^ff 2 1 1-2 16. m^M^ 2 0 3 h 2 2 1 ~ 2 2 7 

^^L-C|g'^1-^c:<!:i;J:o-cf»^$tiTv^;z>o ^ it^MfM^S 2 0 1 

=^t't<7)*^2 0 4 (i. mL#^2 0 2 Ic^g^nT^c^-Kt'^j^-ib^im^tL. 

#^^(}#^2 0 3 -eSIJO^i^'H'^tc^a^^ibtL^o 
[0 12 9] 

#^#ff^B5:ffl<^*^#fi2 11-21 6{i, ^ti^^timm^^^Lx^y). m 
wmMn(owimMm2 4 1 ~ 2 4 e \z-mwiWim:M2 51-256 i)-h^m^mj3 

^ en^Pi" ^ - t Hi o T ^* n - ^ ^ ii- , ^ n i o T ^ ^li L 
*«1 0 I±tc4i2»#:® 1 0 2 ^iifl^i-lJrao St^:. ^K^#II2 11-216 
m4:^-">^-^^|l^:^">?.^^A-r'2>7t*!)<7):^'X^Al=2 3 1 -2 3 6;6^'^M^ 

[0 13 0] 

114 ll^L/cJftmmffM^S2 0 1 <7)##^#:?fMffl^*^#^2 11-21 

mm 2 11-21 exm!&^ti^^^mi^m<^mm'^m^-r^^t:^^^x^^xn 

[0131] 
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^-v: 40/ 



1 ^mxm<Dify^y- Mmm§^2 i i ~2 1 mihnKDif^^y-hiiffL 

^^fo/io ^LT. miOliiLm^2 0 2 . 2 11-21 

[0 1 3 21 

^ki^z^ M^m^^^nm^^^-^. ^mmmmM^m^2 11-21 e--:^- 

7.^X^2 3 1 -2 3 6^-hmn:V'^Rrf^m:ff:^immLtZo 
[0 13 31 

0 0c mS/m in (normal) OH2^'^ ^ttl^L/Co C 
mo#^tg;f3^p^L-C. ^##:ffMfflK^W^2 11-21 6 I*I<7)i±:f3 

[0 13 41 



ttlliEff 2003-3095057 



#M 2003-131732 



^-v: 41/ 







SiH4.20ciDVniLn (.normal; 

Hg^ 100cm Vmin (nonnal) 

PH3(H2 2%{Ciffirf?) : 30cmVmin (normal) 




3UU C 




lOOra 




13. DDMHz,DmW/cm 


215 W?|^fi!c^# 




SLH4 . 30cni vniLn (nonuaU 
SiF4 : 150 cm Vmin (normal) 
H2 : 1 OOOcraVra in (norma I ) 




300 C 




lOOPa 




60MHz, 300mW/cm 


SE^^Sff 216 W 




0LH4. lOcm /mm ^.normai; 
H2 ' SOOcraVra in (normal) 

BF3(H2'C" 2%{C^f^) ilOOcraVmin (normal) 




200^ 




150Pa 




13. 56MHz, 30mW/cm^ 



[0 13 51 

^mmmmm^^^2 1 1--2 1 6i*i<7)i±:^^-'^^L./ii:^^T% mn&^L 
#§12 0 2 i}^hm^'m^m-^2 0 30:^1^1;. *«i 0 1 (Drnwi^^mt^Ltzo 

[0 13 6] 

^l^x K^^^2 11-216 P^(OWLmMM2 4 1 -2 4 6 K-mm^nM2 5 
1-2 5 6 ct «9i^jl^S^#AL. K^#^2 11-21 6 I*10Jt«mi*ItC^n - 

Ikm^^^L. ^WLl 0 l-hU#^H^HKnM#S#:IS 1 0 2 - 1 A 5 0 nm 

) ^ ^B^a+B^-^tf i m^mi^f-m i o 2 - 2 a (mi?3 . 5 m) , m^um^^ts 
pM^mw-m (M/pionm) ^fmLitmmtim^^fi'mL. ^m^oii^^ 

va.-;W'fb^M=^fflv^T. ff^^L7t=^^^<0^fem;^^i^^3 6 cmX2 2 c xn<D 

±mmm^i^^^-)i^^zMXLfz (mmm i - 1 b) o 

[0 13 7] 
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1 tmm(D^mx-&^Rxf±mmm'ei^'^~)vii^^Lfz at^m i - 1 a. jt 
^^j 1 - 1 B ) o ^ ciT'jtic^j 1 - 1 B x-i'j^jfiLfzmit^^^ 10 1-3 <Dmm 
fi. mmm i - 1 Ai,zisn^m~Rzfm~<Dmi\:mmmm i o i - 3 a. 101 

- 3 B(D^$f(Dmmx$);b 3 /umtLfzo itmm 1 - 1 Axi'^mLfz&^i 0 1 
<Dmm'^mi>mmm 1 - 1 At[s\m.<D^mxm^fzo m^^w^im 10. 011 

[0 13 8] 

>kK. mmM 1 - 1 B. it^m 1 - 1 Bxi'i^mLfz±mmm^i^^^~)^<Ditm. 

^^Sil^^y-^-v^ :xlx-^- (AMI. 5. 100mW/cm2) ^fflv^ 
TilJ^L/Co ^MMl - 1 B<7):fc|^m?|fe^v'a.-;K7)3tm'^J^»(± 

^ it^m 1 - 1 B<D±m'mm^i^^~)\^<Dytm^mi}m<^ 1 . 1 o^g-e^oT^^o 
#t;> ^iiM 1 - 1 B(D±mmi\k^i^'^~)^it. ^mmit^^m^^^it^m 1 - 1 b 

[0 13 9] 

1 - 1 A<!:jt^^iii - 1 A<D&m.i 0 1 <7^mM'^nL<mmLx^^t 

^^\<Dmt^ m^^mi}^h-^j:^^2(Dmi)^hmm.^fixio^ . mt'^mwi 0 1 

$>^. mm 2 <Dm<D^i^m0^n<7>±^ ojtJiy.±3 5mi^j^T(Dmmfiz^^i> 
<7)-^K m^^(7)^}JU<r>^^^\^k±^^l6x\^^fzo ^^x\ agp^^f^mtT^iim 
^mw^mKx^^T'm^mmLfztz^^ mmmm^m:^-h^^^m~<7)m:^^ (o 

02) ®H^5fe@£[^LTv>^^i:75^':b;e»-o/::o ^tt^zM LX it^m 1 - 1 A(Dm 

m<D&mi 0 iRvytj^mtim^^^ts±mm.m'^i^':^-)^iim*ifzS[f^i:i>o 



miiEJlf 2 003-3095057 
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^-v: 43/ 



[0 14 03 

mmm 1-2) 

mr.<Dmitm.^m 1 0 1 - 3 b ^mi^ir:hm<^7i^mti. t^^x h 

0. 01-2. 0 g/ 1 <7)fEH/i)-ib. S7t:-7^;^^fiftJt^5-5 0 O;t^mo 1/ 
[0 14 13 

^- (AMI. 5. 10 0mW/cm2) ^m^^XM^LtZo i'flf^Lfz^mmt} 

(^^)mopararB1r>«lmm. Si-@<7)ifel00) ^fflV^T 

[0 14 23 

mm 8 5 % t xm-f^^ ^ i 0 omm^ i^Lfzmznmytm^t^mm^mm 

[0 14 33 

[0 14 43 

\ik±<D^m.^mmmi - 1 (D-^yy'')vi/zo\,^xi>mmizmmL. ytm^i^mm 

i:, M^mmm\fZ^^^xi±u.m(7)^§:(oitm^^^m^^um<Dm(D^mm 
m<7yo. 9 mmmK^^^xiim.m<^'i^<7:>^m^m'^m:^mm<Dm<^ 

(oi. nmiwii. mmm^izmtix\^^:h^^^atLfzo -eof^m. r^^y^hv^ 
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^-v: 44/ 



m^io. 0 5-0. 3gxi(7)mm. R-^y^^i^mi^mns-ioojumo 

[0 14 5] 

Mii-hm^^^X^^ ^ frffi^^l 0 1-1 '2>f^^ 1 oMo¥±^M^4:ft<7) 
■X^'^if^Z 0EJ^:i.±6 0)tmT<7)|gHtc^bf). M02 <7)M<7)^i4;Mt4:^(7);^§ ^ 

[0 14 6] 

1 - 3 ) 

*^1 0 1 - 1 (SUS 4 3 0-2 D) ^fflv>7t«r i:=Sr^v>-C{i 

> ^M^^iJl - 2 tIWI^<7)^MT% »«1 0 1. Tfe^m^^^T. i:l^«?tfe^vaL- 
>'l^^fm L, 1 - 2 <h|Wi;jto^ti^^^f o/co 

[0 14 7] 

-ee^lSri:, f'^^^ h >fltJt* 0. 03-0. 2 1 O^H, 
8iS?-10~80;umo 1/1 <7)^Ht3*^^!!L:^-ef^fiK L/j C0;6^''g-t§p°p i: ^ o 
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^-v: 45/ 



[0 14 8] 

mmm 1-4) 

E^m 101-2 tm-(om'itm.mm 101-3 AofM^ajg^. -e^fxws 
or, 1 5 0 "c <b m-<Dmi\:mmm 101-3 AcommmmK ^mm 1 - 

m 1 - 2 tmm<7)^mr\ 1 0 1 . ^fem;^?*^^. ±mmm^i>^^-)^^i'^ 

[0 14 9] 

-e<7)^g:^. 7"^;^ h 0. 0 5-0. Au/\(DmM. M.^y^)vm 

mm.^ 30~200;«mo 1/1 <7)^HtC*-|>^J!L:^-ef^figL/i^><7)^S'^1§D°at^ 
^-hK Mlfi^^l 0 1-1 izlftir^mm 1 <7)®(7)¥±^MM^<7):^§ $^;6^^3 OJ^m 

±6 oj^mT<oiEHti*i9. mm2<D-m<7)^i^mmn(7)i<^^:^n oEm±3 5 

f aKi^<7) ^^&p°p <7) ^ .a; {i . iwi ^ -e ^> o o 

[0 15 0] 

(^Wll 1 - 5 ) 

^—(Dmitm^m 10 1-3 A<Dmm^ 1 0 nm- 1 0 0 0 nmOfgH-e^^b 

^^y'j::^^^h. ^ixm\-<7)^mimmmi - 1 tmm(Dmwx\ »«i 0 1. ^t^e 

[0 15 1] 

^(Ty^Wt. m—(^mitm^mi 01-3 acom)?75^^2 0 nmx to^h^^^mui 
0 ixit. eim^h^j:^mm.^<D8 o%m±7&^ *«i 0 i±tcsf^L/c^§<7) 

fzo t /cH— <7)^'fbffi$&M<7) 101-3 A(DmMi 1000 nmtlLTtz-i^vy;!/ 
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;6^^5 0 0 //mo 1^1 ^mx.fz&Ul 0 1 ^U^^h^j: ^m^'\^<7) 8 0%l^J. 

*^1 0 l±(7)icl^«?fe^v^-;i^T-(i. TOmEbOflltC'fg:TM[^75^'^'^tifZo 
L7t t § . ^<Di^§m<r>'}fm(DMmK soon mJii.± 1 0 mJ':i.T'e^^« 

[0 15 2] 

1 - 6 ) 

mmm i ^ i^i i o i ^^v^r . mmm i-i t mm^^^mx-^ m 2 

[0 15 31 

^<o^i^mt)m^<D^^mi^m i o 2 t¥^Bnnm^^mi^m 1 0 2 - 1 a. m 
B^B+i=^#tf i 1 0 2 - 2 A. ^^B^^^ispm^mi^m 1 0 2 - 3 a 

(JiX±;6^^-}^ h A-fe^KT)^^^^) . ^^^aMnm^mi^mi 0 2-4, Ita^H+B^^ 
tf i m^mi^m 102-5. fSa^affl^^tf p 102-6 K 

;i/-t ;K7)«^Mm) > w^mMnm^mi^m 102-7. #0%® i 1 0 

2 - 8 , Me^H+g^-a-tf p m^mi^m 102-9 h ^ y°-t)V(Dmf^^m) 

[0 15 4] 

nm) . ^^B^^^tjrim^mi^m mm 3. sjum) . ^^m^^^t^pm^m 

i^m immi 0 nm) TS-^'^^.-Kh A-t;i/^f^^L. — B.Jt«fliffM^«2 0 1 

T!)-hm^mLfzht^ ^\^m^^xmmmfmmm:2 0 ii^z-t y YL. yi-'Y^^jv 
±i>z^^BMnm^mi^m mmBOnm) . ^^m^^r^ts im^^mi$^m mm2 

. O/um) ^ ISH^Hti^-B-tf pM^*#® (Ml¥l0nm) K;Hr;l^<^ 
^hK^ K;w-t;u_htc#^B^BKnM##^g (Ml¥5 0nm) . W^nMi 

m^mi^m mmo. ifxm) . m^B-^^^t^v>m.^mw-m (MJ^ionm) i)- 
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[0 15 5] 
[0 15 6] 







SiH4 :20cniVniin (normal) 

Hg^ lOOcinVmin (normal) 

PH3(H2 2%JC^f?) :30cmVmin (normal) 




SOO^C 




lOOPa 




13. 56MHz. 5mW/cm^ 


215 (DW^lS.0kW 




SiH4:50craVm in (normal) 
H2 ' 2 50 cm Vm in (normal) 




300^C 




lOOPa 




60MHz.50raW/cm^ 


M^^^216 CO 




SLH4 : lOcmVmin (normal) 

H2 '■ 800 cm^/m i n (norma 1 ) 

BF3(H2 -r: 2%(C*^) : lOOcmVmin (normal) 




200''C 




150Pa 




13. 56MHz,30mW/cm^ 



[0 15 7] 

mmm 2 - 1 . itmw 2 - 1 ) 
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^4 KTj^-TMfSL^i^^m^^fzmm. mmm i - 1 tmmi>z Lxmi$-3 o 4_l 

ICK^#^3 1 IX-miZX^KMm 10 1-2 (m^ S O O nm) ^it«L. M 
^^^3 12.31 3 -e^-<7)m'fbM#&M 1 0 1 - 3 A (W^ 3 0 0 nm) ^it 

fiL. ^fbtc, mr.<7)mitMmm im^2. 7^m) ^of^^f^i l-c. 
^yi^mo. i5moi/u pH=5. 0 . TkmuiAf^s sv. mmtmmm 
izm.-tmm.m^ 1 5 mAx c m2, t^t. v v 0 . 1 5 g / u 7 ^ 

(±. - 1 i:l5j«t;LT. ^-co^^bffil&M (J¥^2. 7mm) *B^L 

. *^1 0 l^f^ML/i (||*fe#iJ2-lA) o 
[0 15 8] 
[^4] 







Ar : 30cniVniin (normal) 


311 (^?FM*# 




300''C 




0. 3Pa 






2. OKW 






Ar : 50cmVm in (normal) 


312 <7)?F^^^# 




400'C 




0. 3Pa 






4. OKW 






Ar : SOcmVrain (normal) 


313 (Omj&M^ 




400^C 




0. 3Pa 






4. OKW 



[0 15 91 

/um) . m^B^^^t^pm^mi^m (Mi^ionm) i'Bj^zLxytmmtimi'^ 

^3 6 cmX2 2 cm<D±mmm'^'y^-)^l^zmXLfz («^J2-1B) o >k 
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2 - 1 B) o ^^x^itmmx-i'j^^Lfzmit^rm<7)jmmii. mmm 2 - 1 <Dm.it 

[0 16 0] 



211 (omiiSL-^^ 




SiH4:20cinVmin (normal) 

H2 • 80cm V rain (norma 1 ) 

PH3 (H2 2%('::^f?) : 30cmvmin (normal) 




300^: 




SOPa 




13, 56MHz,5mW/cm^ 


212~215 (75 




SiH4:50cmVrain (normal) 
SiF4- ISOcravrain (normaU 

u • 1 r\r\f\ ^3 /, ^ ^ . . 1 \ 

lOOOcm VmLn (normal; 




300°C 




SOPa 




60MHz. aOOraW/cni^ 


216 <75?fM^# 




SiH4 : lOcmVmin (normal) 

H2 : SOOcmVmin (normal) 

BF3(H2 ^ ^k^^W ' lOOcmVmin (normal) 




200^: 




SOPa 




13. 56MHz,30mW/cm^ 



[0161] 

1^^^=^ jLlx-^- (AMI. 5> 10 0mW/cm2) ^fflv^T 

M'^Lfzo ^<Dm^. mmmi - 1 B(D±.^'m^^v:i.-)\^<Dimmm)]mt. 
imm 2 - 1 B (Dis^mv.^^ v ^ - )v<DitmMm±^<D 1 . 15 o tzo # 

13. 2- 1 B<7);fc^«vfe^v:x-;i/{±, MI&«»it^-J^5i>^'it^«^J2 - 1 B<7) 

^ t/^>^^;b;^>^;i)o ttz^it^^fho:>i^^m^'^i^^-)^\,z^^^x. x%t^Wzz:t(Dit 
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fzt^K^t^^i^m^^n^A. l/l OX-^^ e O nm 

mMn2-lA<DmmxaA=l 9. 7° . A/B=0. 6 9-e*«).it«e 
^J2 - 1 AC0^^-e{iA= 1 3. 5° . A/B = 0. 4 3 Xh-ofzo 1^1±<D Z t 

[0 16 2] 

(Mmm 2-2) 

[0 16 3] 

mm^i^zmu'^xti. 1 OKP a (Dmmw^m^^x^m^ujs.^ 2 bovxsm 

>X^Z, #^#:ffMfflK^^#2 11-216 l^(Dmnmm2 4 1 ~ 2 4 6 t^i^ 

mi^mm 25i-256j:^) Mm~i&^mx l. ^mm^mmM^m^2 11-2 

1 6rt<7)it«m(*lt^^'n-M^^*eL. *«±tc#^H^HK nM#*#:® (Mff 5 
Onm) . *§^Hffl=^^tf iM^S#:^ (Ml¥3. 5 /urn) . ^Ss^aii^^tf p 

(M/?10nm) ^ff^^ L^^m;fJ^i^^ffM L. /f^EI^O^^^ v^- 
>'Vfb^B^fflv^-r. ffML7t:^^:>t<7)7fc|Bm:^^^^3 6 cmX2 2 c m<D±mm 
M'^'y^-^^izmJLLfz {mMM2-2B) o 

[0 16 4] 

mm(7)mMxmuR vi^zmmm'^ v ^ - ;u ^ l fz {S:mm 2 - 2 a , jrb^f 0 

2 - 2 B) o 

[0 16 5] 

ailE# 2003-3095057 
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^ Cl-e, itmm 2-2 AT-f^^ Lfj^^bffil&moMISti. *M^J 2-2 (Dmit 

^mm<^^n(7ymmx-i>^3 lumtLfzo ^^iz^ itmm2-2Atmmi<zmi\: 
mx-±mmm^ ^ - ^f^^ l (Jt»j 2 - 2 c . Jt^^j 2 - 2 d ) o 

[0 16 6] 

^Xf^zmmm 2 - 2 b . i:tmm 2 - 2 b . jt^f u 2-2 D-e-f^^ l 7^^±i^K-/tii^ 

v^-;K7)7lf:a^^J:|]£$!^ V-^- V = J- V-^- (AMI. 5. lOOmW/ 
cm2) ^fflv^TrliJ^LfCo ■t<D^^. II»J 2 - 2 BcOicl^mM^v^-^VO 

ibWJ 2 - 2 B. itmm 2-2 D<7);felim7fe^v^'^->'K7)7fcm 
^^x/jf^O-eti^tL 1 . 2 Om. 1 . 3 0 ^-e^o ;^Co ^M^iJ 2 - 2 B <7)±mm 

Jt^^J2-2B. 2 - 2 DOicPtmvlli-t v^->'l't;Jt^-C®|& 

fz. itic^j2-2D<7);fc:i^mrfe^v:2--;i/{i. mtkm±(Dm:^mmmtitmLx 

/h^/i>-o7t:^ i: ^m^^^^^^iav^SS-e^jofco i/i. II»!12-2A. itm 
^S2-2A. it^fiJ2-2C-ejt^L7:i*1SO^Mf^t';^. /F.^r^;^jMfM^ffl 
V^TII^L^ 1 0//mX 1 0 //mcoMJtrt^r, 5 0 nmt Lfz^ 

x^nmLfzo "to^Wz. mmm2 -2 A(7)mm.<7)^^mii 5 0 0 nmx^y) 

. itmm 2-2 A<DmU<^^i¥i^ii soon m-e* ^ . it^m 2 - 2 C (7)^;|g(7) 
¥*^S{i8 5 0 nm-e^ofco t/c. ^M^iJ 2 - 2 A<7)*«-e{i. ^fiMOa/ 
b<7)fit7&^ 1. 5l^l±7}ikT<Dm.mi<z$,^ii<D^\ figRcT)^ -t, 9 o%^iJ^ie)TV^ 
Ifc^^J 2-2 ARX/it^m 2-2 C (^mUXli. 1 . 5 J^T^O^ffltc^^ 

>'l-^. ^MBx-r-^ (^^J^OPi^.r^TralPilmm. ft-gO^lOO) ^fflv^T^ 
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[0 16 7] 

immm 2-3) 

mmm 2-1 1 mm.i^muRzf^mi^mj-^i'j^mLfz immm 2 - 3 a. mm 

flJ2-3B) o 

[0 16 8] 

1 1 mm<o^fmx'miRV'iti^mtim'?'^f^'f&Lfz at^m 2 - 3 a. itmm 2 
-3B) o $'^t::> m^KDmim^mi 0 i-sB^mmmm^^^i^x-i^mL 

. ^fti^miimMm2 - 1 tmm(o^mxmuRzritmmt}m=?'^'}f^mLfz at 
»!i 2 - 3 c . itmm 2 - 3 D) o tfz^hiz^ mr.<Dmitm$m 1 0 1 - 3 b 

^mnijm'fif^mLfz (it»j2-3E. it^M2-3F) o :iz.xitmmx 

i'?j^Lfzm^mmm(ommii. ^^'rtii>mmM2- 3 A<Dm^m§&m<D^$f(7)m 

[0 16 9] 

'-kK^mm 2 - 3 B . itmm 2 - 3 b. itmm 2 - 3 d. witmm 2 - 3 f 
x-i'^m.Lfzit^mtim'f-^-'mnmmmtmm.'mm^w^mv. ^i^ei^com^v^ 
~)^\\:^m.'km^^x^ '^^j}^Lfzm-k<Ditmimj3m^^ 3 e cmx2 2 cm(D±m 
v^->'vt^*px LTt: mmm 2 - 3 b . )tmm 2 - 3 b . itmm 2 - 3 d 
. 'Bl xf]tmm 2 - 3 f ) o ^(D^^mm^^ p ^ - }i^<7)^mmmi}m * v - ^ - 

^^Ix-^- (AMI. 5. 100mWXcm2) ^m^^XWl^LfZo 
[0 17 0] 

-eo^m. iiit^j2 -3 boic^«?fe^vi->'K7)^m^^?i,^(i. itmm2 

- 3 bcoi:l^«?fe^vi-;K7)^S^m?ij^<7) 1 . ligT-^ofco tfzitmm2 

=i—)V(7)itm.wmnm<Do. s^^x^-otzo tfzitmm2-3 i<D±mMM'^ 
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[0171] 

0i-^<7)sm^^<7)S^:^^^2 oT-^) ^) (EI 1 4 (b) ). ^mi^m<7)mm<Dmmf^<7) 

m^^^<Dm±:^'^ 1 o-e^ o Tt: (m 1 4 ( a ) ) o Jtfcf !l 2 - 3 A <D^mi$^TMm 

x-i±^<7)mmn<7)m^^y(f}<Dm±-^^^i'^r'^^ (11115(b)) . ^mi^m<7ymm 
<Dmmn<7)m^^^<Dm±iy i^x'$>':>fz (mi 5 (a) ) o tfzitmi}2 - 3 

x$>'ofzo ^<Dm$^M<Dmwc^^i±itmii 2 - 3 a trjticffl 2 - 3 c t-(± 

i^AJtffllJtC^^j^JL (mi 6 (a) ) . t<D^^m0^ni>M^^i><DX$)^fZo tfz 
JtWi|2 -3 E-efi^^lJgliltc^^L. 'e^¥i^Mi4:^^jg:»/^^<7)-e^o/j (m 
16 (b) ) o 

[0 17 2] 

[0 17 3] 

(^M«?a 3 - 1 ) 

m:r.(omitmr^m^fi^WL-rhm<r>ii^mwi^^. t-*^^^ h »; 0. 0-2 

. 0 1 <7)^H;^>-^, tfc-7iS7;um8iJt=^ 0. 5- 5 0 0 /.mo 1 /I coltH 

^fy-^^Km^mA.tz%r}j\z I ^xY^iSLLtzmutmm\2 - 1 .hi^^itt^* 

[0 17 4] 

AMI. 5. 10 0mW/cm2) ^fflv^raij^ L/Co L/;^^m;^f^^^* 
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*igsx-y-a (w ^ m<Dmmmm 1 mm^ ^a<7)mioo) ^fflv^-r^-^tt^ 

^<7)m7 0 55-^^ttr?^jt- 2 ori-eTifa 0 55^mf. ^sc/? 0 55^7&^ttr?ajt 8 

[0 17 5] 

';>?^JS*0. 0-0. 5g/lco$EH> 5.07^;U^#J^^ 1 0~ 1 0 Oy«m 
[0 17 6] 

0 nmh Ltzth\,ZiKt^W1^m.m'^^Bt Lfzt^\,z^ 4 0° ^A^ 1 5° K 

oi^A/B^o. b(Dm^^^mtz-fi,(D(D'if^t—'^t\^fzo -7 9 )^m<Dmmi)^ 

<> m'n^^Lx\^^:hmm.i>m>!bhn. m^mRimxuM(Dmm^^\.<^£ 
om.'km^hi,<Di)^%umx^i>^yy°)V'^h^ . m^tmRim^^m 



l±ilE#2 003-3095057 
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-^-'>': 55/ 



^i}m<7)^W:-^^^L<^j::A^':>fZo tfz. 0. 9^A/B^0. 6 or^^^iMT^ci- ^ 

[0 17 7] 

(^i&^J3-2) 

0. 8 mo 1 / 1 (Dmm^^^hs tfzy ^ )\ymMmi 1. 0-100/<mol/l 
[0 17 8] 

AMI. 5. 10 0mW//cm2) =S:fflv^-C?|lJS t fCo LT^Tt^m^^J^i^^ 

»^B7^--7°ri (-KiomoiJ^.r^r^Pii mm. ft-ioi5:ioo) ^m^^xmm^^ 
^<Dm7 o^Ti-tt-c^ais- 2 ort-eTtf 3 o^iife^t. nif7 o^-^^ifx^^ms 

sr. vSJt8 5%i-t:-M-r> wC0-9--f 1 0 omit Oil L fell: 

[0 17 9] 

J^Jl±<7)^^^||M^J2 - 1 >^;ncov>T^>|5l^iC||Jit> Ttm^m^^ 

lcov^-C(i^MfiJ2 - 1 <7)0. 9 5^J':il±. ^Mgx--/'^tcov>T{i1ti=-<7)fiJ 
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(D^m^O. 0 5-0. 4 m o 1 / 1 OlgH. 5.0 "7 ^ jtJt 5: 1 0 ~ 6 0 // 
[0 18 0] 

<7);^ § $ 1 0 0 0 n mJ^± 2 5 0 0 n mJ':JlT-e*> I) . W^^^(r>^m.(r>m. a t 

nM6^i>zam<D§tm^z^L\^^fzi6\,z^wm'±^ < ^t). «r^sitt?<7)>RM#tt 

L T ^ flit ^ ti. W^^i^<7)*g*75^';ti*t6<j tc-f&v^ ^) (7) ^ ^ 

[01811 

(mmm 4 - 1 ) 

(SUS430-2 D) ^fflv>fc^<h^g^v^T(i. ^i&M3 

ms - 1 tmmcom.mi^f-:^fzo -eoi^:^. x^^; >^jis^o. os-o. 

3 5 g/ 1 <0$eH. J.o-7 37;u^^jtJg^ lO-80/.molXl <7)|EHti^>^^ 

^i&p°p t^j:^fz^y 'f)V(D7-'^7. h')>ty^ fi^m(7)mmmmiimmm 3 - 

t4:^^A. -9->y>; >^*ft^6 0 nm<!: \^fzh^\zi^^hm^mAn^V> h \^fz 
4 0° ^A^ 1 5° J.O 1 ^A^^B^O. 5 OM^^illTti- ^> OcO^^fiJ 
±IB^i^0^^#p°p0^^7{>^-ici-^*(i. |Wl^T'^)o7t:o 

[0 18 2] 
iMmW 4 - 2 ) 

*#^>^f->P>^ (SUS 4 3 0-2 D) ^fflv^fc^ <h^l^v^T(i. Il»y3 

ttlliE# 2003-3095057 
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m3-2 tmmoumt:n^fzo ^(D^^. ai&^^^its^o. 03-0. 3 

mo \ / \ (Dmm. J-0-7^;l/^»SS?: 8-4 0 fimo 1/1 <7)^HC*^M:^ 

. -^^t^p^ ^ =fc o fc-it > •7°;K7)Mi&-r ty^ )^w.(nmm.mMitmmm 3 - 

2(Dii(Dtitmf£hi3K ^36^ 1 0 0 0 nmJ'J._h2 5 0 0 nmmT 

T'^ . l^ihU<r>9:n(Dm. a a:M@<7)flS b<i:(7)Jtc = a/ b75n. 5^c^70 

[0 18 3] 

mmm 5 - 1 ) 

10 1-2 i:^— cO^'ftSI&M 101-3 A(7)ff^J5S;^^Jt -etL-ettS 
or. 1 5 0 "C ^ L> ^-<7)m'fbSI&m<7)^®ff^)bc7&^ ^M^J 3 - 1 <^ ^ O ^: Jt 

[0 18 4] 

-e<7)*S:^> 7"^X h ^y^Jt^ 0. 05-0. 8g/l<7)^H. K'oy^)vm. 
•mj^'k 30~300^mo l/l c7)|tHtc^^^:^-e'f^^ L;t: i> (Diij^^^^^a t ^ 

ofzo :^7-yu:^mi^^M<^mmm^X:^m^^^fzib. ^m^at^j:'ofz-^y-fji^<D 
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